The tetramethylammonium chloride method for screening of cDNA libraries using highly degenerate oligonucleotides obtained by backtranslation of amino-acid sequences.
We describe a method for screening of cDNA libraries with highly degenerate oligonucleotides using tetramethylammonium chloride (TMAC). This method is a convenient alternative to using probes generated by the polymerase chain reaction (PCR), especially when these cannot easily be made. Nylon filters were prehybridized in buffered sodium chloride and hybridized with labelled oligonucleotide in buffer containing 3 M TMAC. In TMAC the melting temperature of the oligonucleotide is independent of the G + C content, thus only depending on the length. This was confirmed by the cloning of 13 specific cDNAs with G + C contents between 27% and 61% using 15- to 20-mer oligonucleotides with a degeneracy up to 512. The method was further improved for highly degenerate oligonucleotides by testing hybridization of four 18-mer oligonucleotides, each containing one deoxyinosine (I) instead of A, G, C or T, respectively. Oligonucleotides containing I pairing with A, G or T may have slightly lower melting temperatures than those pairing with C. At practical circumstances all oligonucleotides hybridize about equally well at hybridization temperatures 10 degrees C below the irreversible melting temperature. This was further confirmed by the cloning of four cDNAs with oligonucleotides containing deoxyinosines at 3 or 4 ambiguous positions.